Cytokine release and cytotoxicity in human keratinocytes and fibroblasts induced by phenols and sodium dodecyl sulfate.
Phenolic compounds used in pharmaceutical and industrial products can cause irritant contact dermatitis. We studied the effects of resorcinol, phenol, 3,5-xylenol, chloroxylenol, and 4-hexyl-resorcinol on normal human epidermal keratinocytes and dermal fibroblasts for cytotoxicity and cytokine release, determined by 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl tetrazolium bromide methodology and enzyme-linked immunosorbent assay, respectively. An inverse correlation between phenol concentrations causing a 50% reduction in keratinocyte and fibroblast viability at 24 h and their octanol water-partition coefficients (i.e., hydrophobicity) was observed. 3,5-xylenol, chloroxylenol, hexyl-resorcinol, and sodium dodecyl sulfate, but not resorcinol or phenol, induced release of interleukin-1alpha from keratinocytes at cytotoxic concentrations. Variable release of tumor necrosis factor-alpha and interleukin-8 from keratinocytes occurred only at toxic threshold concentrations of the phenols or sodium dodecyl sulfate. Subtoxic concentrations of phenols or sodium dodecyl sulfate did not induce cytokine release from keratinocytes. Neither the phenols nor sodium dodecyl sulfate induced release of the chemokines interleukin-8, growth-related oncogene-alpha or monocyte chemotactic protein-1 from fibroblasts. Conditioned media from keratinocytes treated with cytotoxic concentrations of 3,5-xylenol, chloroxylenol, hexyl-resorcinol, or sodium dodecyl sulfate stimulated further release of the chemokines from fibroblasts above that obtained with control media. Rabbit anti-interleukin-1alpha serum inhibited keratinocyte-conditioned media induction of chemokine release. We have shown a structure-cytotoxicity relationship for a series of phenols as well as an association of interleukin-1alpha release with a cytotoxic effect. We demonstrated a cytokine cascade amplification step by the actions of stimulated keratinocyte media on cultured dermal fibroblasts, identifying interleukin-1alpha as the principal initiator of chemokine synthesis.